Fungal vertebral osteomyelitis by mucormycosis is extremely rare. We report a 16-year-old patient with newly diagnosed acute lymphoid leukaemia who developed extensive vertebral osteomyelitis caused by mucormycosis. He was treated with three-level subtotal spondylectomy and long-term oral antifungal medications. He had no neurological deficit after the operation.
Introduction
Mucormycosis infection is notorious for its high mortality rate in many reported series, especially when developed as a disseminated infection. The 90-day mortality ranged from 20% to 58%. 1 It commonly occurs in immunocompromised patients, especially in patients with haematological malignancy, organ transplant, or diabetes mellitus. Cerebral, maxillary sinus, and pulmonary infections are relatively common sites of mucormycosis infection. Pulmonary and disseminated infections are associated with very high mortality rates. Their diagnosis is difficult and usually delayed. Spinal infection by mucormycosis is extremely rare; there are only a few cases reported in the literature. We report a case of mucormycosis with spinal infection, rapidly progressing from pulmonary to paraspinal and finally vertebral osteomyelitis. The patient was successfully treated with three-level subtotal spondylectomy with instrumentation and antifungal medication.
Case Report
A 16-year-old Chinese boy, suffering from newly diagnosed acute lymphoblastic leukaemia, was started on chemotherapy for 1 month. He developed left-sided chest pain with high fever and was admitted to our hospital. His X-ray scan was unremarkable. Meanwhile, the contrast computed tomography scan showed severe left-side pleural effusion ( Figure 1 ) and left-side paraspinal soft tissue shadow from T8 to L1 level ( Figure 1 ). Several tiny air pockets were also seen in T10 to T12 bodies. The spinal canal was spared ( Figure 2 ).
Pleural fluid culture could not identify any causative microorganism, neither bacterial, Mycobacterium, nor fungal.
Antibiotic and antifungal medication was initiated as empirical treatment of his infection, yet our patient did not respond to the treatment and his fever persisted. An operation was performed for debridement of left side paraspinal soft tissue through a posterior approach to T11eT12. Only the left side of lamina and paraspinal soft tissue was exposed. We found that the left-side paraspinal soft tissue was a necrotic lesion, whereas the muscle remained healthy ( Figure 3 ). There was no pus or any collection in the infected area. The left side costotransverse joint was also subluxed.
The histology report confirmed a Rhizopus species infection, whereas bacterial culture and rapid polymerase chain reaction results for tuberculosis were negative.
Our patient was treated with amphoteric B after the initial debridement after a discussion with the paediatrician and the microbiologist. Two weeks after the first operation, the patient developed sepsis and neurological deficits, left quadriceps power grading 2/5, right quadriceps 4/5, bilateral ankles dorsiflexion 4/5. Repeated contrast imaging showed that there was extensively increased infection of T10 to T12 vertebral bodies.
An urgent operation was performed. First, an open thoracotomy with partial lobectomy to excise the infected pulmonary tissue was done by a cardiothoracic surgeon. Dissection of the anterior part of infected T10 to T12 bodies was performed through the same thoracotomy. Then the patient was placed in a prone position, and pedicle screws were inserted via the posterior approach. Subsequently, a three-level subtotal spondylectomy in a piecemeal manner through left-side costotraversectomy was performed. There was an extensive necrosis of the vertebral bodies; the cancellous bone was dry and was greyish-green in appearance (Figure 4) , which was typical for Rhizopus species infection. Debridement and curettage of the infected vertebrae was performed until bone bleeding was noted. A titanium cage impacted with healthy autologous bone graft was placed on the left side from T10 to T12.
After the operation, the patient was given a course of antifungal medications. Serial imaging and blood test showed the infection was resolved.
At 2 years after the operation, he has residual back pain without lower limb symptoms ( Figure 5 ).
Discussion
Mucormycosis is caused by fungi of the order Mucorales and the family Mucoraceae. Rhizopus, Mucor, and Lichtheimia are the most common genera that cause 70e80% of all cases of mucormycosis. Their infection can lead to high morbidity and mortality rates in both immunocompromised and immunocompetent patients. Infection occurs through the characteristic process of angioinvasion by the fungus, with subsequent vessel thrombosis and tissue necrosis. These hinder the leucocytes and antifungal medications from reaching the infected foci effectively. Hence, radical debridement of the infected tissue is usually required for mucormycosis infection, a devastating condition owing to the need for radical debridement or excision.
The diagnosis of mucormycosis infection is usually delayed because of difficulties in identifying the pathogen. Cultural isolation yield ranged from 50% to 71% only, 2 and there were no readily available nonculture methods, including blood test to facilitate the diagnosis of mucormycosis. In our patient, the diagnosis of mucormycosis infection was confirmed by histology. To our knowledge, this is the first described case of direct invasion of the paraspinal space from disseminated mucormycosis lung infection that progressed as vertebral osteomyelitis.
Case reports on mucormycosis infection in the limb are more readily available in the literature; many of the patients end up with amputation for the treatment of the disease. Holtom et al reported a case of mucormycosis of the tibia after a Steinmann pin insertion, in which the patient ended up with an above-the-knee amputation. 3 Wilkins et al reported a patient with mucormycosis infection in the femur after anterior cruciate ligament construction, in which the patient required multiple debridement and ended up with a megaprothesis. 4 Moran et al reported a series of seven cases of immunocompetent patients with mucormycosis infection following motor vehicle accidents with gross contamination or farming injuries. Multiple debridement was required, and amputation was performed in four out of seven patients despite the fact that all of them were immunocompetent to start with. 5 Jones et al reported a case of successful salvage of the forearm after mucormycosis infection in a 6-month-old child after liver transplantation. 6 Mucormycosis causing spinal osteomyelitis is extremely rare. There have been only two such cases reported in English literature. The first reported case was a post-mortem diagnosis by Buruma in 1979 . He reported a patient with a history of laryngectomy with partial hypopharyngectomy owing to an underlying malignancy, who developed neck pain and muscle weakness. The patient subsequently passed away because of massive pulmonary embolism, and the autopsy result showed vertebral osteomyelitis due to mucormycosis. 7 The second case was reported by Chen et al. They reported an immunocompetent patient who acquired an iatrogenic infection after lumbar disc puncture and radiofrequency nucleoplasty. The patient was treated with repeated radical debridement without instrumentation while long-term antifungal therapy was given. 8 Frazier et al reported a series of 11 patients with spinal fungal infection not limited to mucormycosis. In their report, the average delay of diagnosis was 99 days. Nine out of 11 patients were immunocompromised. Eight patients developed paralysis secondary to the infection. They recommended routinely performing fungal cultures whenever a spinal infection is suspected. 9 In our patient, the success of treatment could be attributed to the early identification of the pathogen, early prescription of systemic antifungal agent, and a radical three-level subtotal spondylectomy. Clinical and radiological clearance of the disease was achieved in our patient.
Conclusion
Mucormycosis infection is a rare infection that is notoriously difficult to treat. It can be a rare cause of spinal osteomyelitis especially in immunocompromised patients. We recommend routine fungal culture in suspected spine infections followed by radial debridement and systemic antifungal therapy after the diagnosis is confirmed.
